Background: Elderly end stage kidney patients face a decision concerning whether or not to initiate dialysis. In Asia, this decision is highly influenced by family caregivers. The objective of this paper was to understand patients' experience with and preferences for family involvement in treatment decisions, and via a series of hypothetical vignettes, to identify whether there was discordance in treatment preferences between patients and their caregivers, and how any potential conflicts were reconciled. Methods: We conducted a survey with 151 elderly (aged ≥65) chronic kidney disease patients and their caregivers at outpatient renal clinics. The survey asked, when making treatment decisions, whom they wish makes the final decisions (i.e., preference) and who usually makes the final decisions (i.e., experience). The survey also presented a series of choice vignettes for managing patient's condition and asked respondents to choose between two hypothetical treatment profiles in each vignette. Patients and caregivers were first interviewed separately in tandem, and then were brought together to choose a treatment jointly for vignettes where the initial treatment choice differed within the dyad. We used multivariate regressions to investigate the predictors of discordance and reconciliation. Results: We found that most (51%) patients preferred and experienced (64%) significant involvement from caregivers. However, 38% of patients preferred to make final decisions alone but only 27% of patients did. In the hypothetical vignettes, caregivers chose the more intensive option (i.e., dialysis) more than patients did (26% vs 19%; p < 0.01). Overall, 44% of the dyads had discordance in at least 3 vignettes, and the odds of discordance within patient-caregiver dyads was higher when caregivers chose dialysis or treatment with the higher cost (p < 0.01). In half the cases, discordance resolved in the patients' favor, and this was more likely to be the case if the patient was employed and wanted to be in charge of final decisions (p < 0.01). Conclusions: Our results highlight the important role of caregivers in decision-making but also the potential for them to overstep. Clinicians should be aware of this challenge and identify strategies that minimize the chances that patients may receive treatments not consistent with their preferences.
Background
Dialysis is a life-saving treatment option and is considered first-line of treatment for most end stage kidney disease (ESKD) patients [1] . However, several studies show little or no survival benefits of dialysis for elderly patients (≥75) with multiple comorbidities when compared to conservative management (CM), which focuses on symptom management, dietary control and supportive care [2] [3] [4] [5] . Compared to CM, dialysis patients also experience higher rates of hospitalization [6] and higher costs [7, 8] . For these reasons, international bodies, such as U.S. Renal Physicians Association recognize CM as a viable treatment alternative for elderly ESKD patients with multiple comorbidities [9] .
For many patients, the decision of whether or not to initiate dialysis is based on more than just clinical and economic factors [10] . Family caregivers often play an active role in helping synthesize complex information and make treatment decisions [11, 12] . This is especially the case for non-English speaking patients, older patients and patients with lower education [13] [14] [15] . Recognizing the important role of families, the National Kidney Foundation and other relevant bodies recommend family involvement in counselling sessions on ESKD management [16] . Whereas this again sounds like a reasonable approach, it raises concerns over patient autonomy and how treatment decisions are reconciled when patients and caregivers disagree. Evidence from oncology literature suggests that in many Asian countries, including Singapore, the setting of this study, patient autonomy is often not absolute and, in many cases, caregivers and physicians jointly make treatment decisions in the absence of the patient [15, [17] [18] [19] [20] . Although caregivers may believe they are acting in the best interests of the patient this may not be the case [21] . Studies from different therapeutic areas have shown that caregivers have different priorities than patients and tend to favor more aggressive treatments over conservative options, perhaps to avoid regret for not pursuing all available options [22] [23] [24] . For example, one study conducted with patients in Canada showed that patients who experienced regret with dialysis also reported that treatment was based on the family's recommendation [11] . Furthermore, evidence shows that caregivers are more willing than patients to use family resources for treatment expenses. In a study conducted with advanced cancer patients in Singapore, Malhotra et al. (2018) [25] found that caregivers had greater willingness to pay than patients to extend patient's life and to improve their quality of life. However, there is limited evidence on kidney patients' experiences with and preferences for family involvement in decision making in general and specific to the decision to opt for dialysis or CM.
To address this gap, we administered a survey to elderly patients with chronic kidney disease (CKD) and their family caregivers. We first asked patients and caregivers 1) their preferences for and 2) experience with health-care decision making to test the hypothesis that there would be discordance between preferences and experience with decision making Specifically, we hypothesize that (H1) patients prefer greater involvement in making final decisions than what their caregivers want for them, and, as a result (H2) patients prefer greater involvement in final decisions than they currently experience.
We then asked both patients and caregivers to choose between hypothetical treatment profiles of dialysis and CM in a series of choice vignettes. We separately asked patients and their caregivers to choose their preferred treatment profile in each vignette. We then brought them back and asked them to discuss those vignettes where the preferred treatment profile differed and to make a joint choice in efforts to determine whose preferences tend to dominate treatment decisions. Based on the vignettes, we tested the following hypotheses: (H3) Caregivers will choose the more aggressive option (a form of dialysis) over CM more than patients will; and (H4) the odds of discordance within patient-caregiver dyads will be higher when caregivers choose dialysis (i.e. caregiver would push for more aggressive treatment) or the treatment with the higher cost (i.e. patients would not want to be a financial burden to the family). We further hypothesize that due to power dynamics (H5) discordance is less likely to be reconciled in patient's favor if the patient is older, sicker, or has no formal education (i.e., has less power), and is more likely to be reconciled in patient's favor if the patient is male, employed or wants to be in charge of final decision making (i.e., has more power) [26] .
If findings show that patient autonomy is being compromised and/or there is a high degree of discordance, then greater efforts should be made to ensure that patients are appropriately included in the decision-making process.
Methods

Participants and setting
A survey was administered via face-to-face interviews between May and November 2015 at the Department of Renal Medicine outpatient clinics at the Singapore General Hospital, the largest tertiary hospital of Singapore. Patients aged 65 or older who were diagnosed with Stage 3B to 5 CKD (eGFR < 45 ml/min/1,73 m2) and not receiving renal replacement therapy were identified from their medical records and were approached by trained interviewers. Patients were further screened for being aware of prognosis, never having been on dialysis, and being cognitively intact which was tested via the Abbreviated Mental Test [27] . Inclusion criteria for caregivers included being aged 21 years and over and being primarily involved in providing care, ensuring provision of care to the patient, or making decisions regarding patient's treatment/care. The survey was administered in English, Mandarin and Malay to 161 patient-caregiver dyads. The survey was reviewed and approved by SingHealth's Institutional Review Board.
Survey development
After a brief introduction of ESKD and alternative treatments for managing ESKD, patients and caregivers were asked, when making decisions about health care (of the patient), whom they wish makes the final decisions (i.e., preference for decision making) and who usually makes the final decisions (i.e., experience with decision making). Response options were "me (patient) only", "my (patient's) family only", "my (the) doctor only", "me (patient) and family only", "me (patient) and doctor only", "my (patient's) family and doctor only", and "me (patient), family and doctor".
The survey asked respondents to assume that they (the patient) have kidney failure and presented a series of choice vignettes for managing their condition. Each vignette asked respondents to choose between two hypothetical ESKD treatment profiles (See Fig. 1 for an example choice vignette). Each profile was defined by four attributes: 1) type of treatment (hemodialysis, peritoneal dialysis or CM), 2) quality of daily life (poor, fair, good or very good), 3) expected survival (1, 3, 6 or 10 years for dialysis and 1 or 3 years for CM), and 4) expected out-of-pocket medical cost per month. Quality of daily life ranged from "poor", when a patient is not able to do activities that are important to them, to "very good", when a patient is able to do all of the activities that are important to them. For expected survival, dialysis alternatives offered longer survival than CM as might be the case for younger patients or patients with low comorbidity. The cost levels ranged from $250 to $2000 per month for CM and from $700 to $7000 per month for dialysis consistent with the higher costs associated with dialysis (Table 1) .
Patients and caregivers were first surveyed separately by two interviewers in tandem. After the completion of the individual interviews, patient-caregiver dyads were brought together and they were asked to choose an option jointly for the choice vignettes that they provided different answers. They were also given the option to choose "no consensus" in the joint interviews. This option was added after encounters with dyads who could Survey was developed based on consultations with three nephrologists, a social worker, and a nurse counsellor who work with ESKD patients, and findings from cognitive interviews. Cognitive interviews were conducted with 10 patients and caregivers and were used to identify the attribute levels and to test the length and wording of the survey instrument. The questionnaire was first developed in English and then was translated into Mandarin and Malay by professional translators and were further reviewed by team members who were native speakers in these languages.
The hypothetical choice vignettes were constructed via an experimental design that was created using SAS [28] . Each respondent was randomized into one of the 8 sets of 9 choice vignettes to reduce the cognitive burden. Two of the choice vignettes were used to test whether respondents paid attention to the choice scenarios [29, 30] . This test requires that if patients choose Profile A to Profile B in a choice vignette, and choose Profile B to Profile C in another choice vignette, then they should also prefer Profile A to Profile C in a third choice vignette. Those who fail the attention test were dropped from the sample. Lastly, we asked questions on comorbidities using a simplified version of the conditions included in the Charlson Comorbidity Index, socio-economic characteristics and how caregivers are related to their patients (Additional file 1).
Analysis
For hypotheses H1 and H2, patient involvement was defined in two ways: 1) Patient makes final decisions alone (i.e., "patient only"); and 2) patient involves in final decisions in any capacity (e.g., alone or with their family and/or physician). We then compared the percentages were using a McNemar's test, which is the appropriate version of the chi-squared test in the presence of matched pairs.
When analyzing the vignettes, we first presented the number and percentage of dyads with 1 to (maximum possible) 9 discordant treatment choices. We then tested H3 using a test of proportions to investigate whether caregivers chose dialysis over CM more than patients did.
We used a binomial logistic regression to test H4 using all participant responses. The dependent variable was 1 if a patient and his/her caregiver provided a different treatment option in a choice vignette (i.e. discordance), 0 otherwise. The independent variables of interest were two dummy variables; one indicating a caregiver choosing dialysis over CM and another indicating a caregiver choosing the treatment with the higher cost over the treatment with the lower cost in a choice vignette. The model controlled for other observable patient and caregiver characteristics and differences in expected survival and quality of daily life between the two treatment profiles in a choice vignette. Standard errors were adjusted for having multiple observations for each dyad.
To quantify the degree of reconciliation, we compared the joint choices of a patient-caregiver dyad to patient (alone) and caregiver (alone) choices. To test H5 we used a negative binomial regression model where the dependent variable was the number of times discordance reconciled in the patient's favor. If discordance was reconciled in caregiver's favor or no consensus was reached, then it was recorded as 0. This analysis was limited to dyads who had at least one vignette with discordance. Independent variables included dummy variables representing older age (80 and above), lower health status, having no formal education, being employed (i.e. having a full-time or part-time job or being self-employed), being male and wanting to be in charge of final decision making. Lower health status was defined as being in the 25th percentile of the sample quality-adjusted life-years (QALY) which was measured using EQ-5D-3L questions and value sets estimated in Luo et al. [31] . Patients who reported that they alone would like to make the final decisions about health and health care were considered as those who want to be in charge of final decision making. The model controlled for the number of opportunities each dyad had to reach consensus via the number of discordance within a dyad.
All analyses were conducted at STATA 14. Statistical significance was measured at the 5% level. The types of treatment were labelled such that it will be easier for respondents to understand and remember during the survey b
Results
Patient and caregiver demographics
The levels of the expected survival differed between dialysis and conservative management c
The levels of the out-of-pocket cost differed between dialysis and conservative management who failed the attention test. Most patients (62%) were male, 20% were aged 80 and above, 16% had no formal education and only 10% reported having a full-time or part-time job or being self-employed. Most patients (82%) reported at least one comorbidity (in addition to CKD). The mean QALY weight (0.82) was within the range found in the literature [32] . Majority of the caregivers were either spouses (40%) or children (53%) of the patients. Tests of hypothesis (H2) that patients prefer greater involvement in making final decisions than they currently experience generated mixed results. Fewer patients prefer to be involved in final decisions in any capacity (74% (CI 66-80) prefer vs 83% (CI 77-89) experience; p value < 0.01). However, among those who would like to be involved, more patients prefer to make final decisions alone than those who currently do (38% (CI 31-47) prefer alone vs 27% (CI 20-34) experience alone; p value = 0.01). In general, patients prefer a more unilateral (i.e., patient only, family only, or doctor only) decision-making rubric than a collective one (i.e., more Results on treatment preferences Table 4 shows that 81% (CI 74-87) of the dyads had at least one discordant treatment choice out of 9 possible cases and 44% (CI 36-53) of the dyads had discordance in at least 3 vignettes. Although no dyad had more than 7 discordant choices, the results suggest that discordance within dyads is fairly common. Investigating treatment choices more closely shows that caregivers chose dialysis over CM significantly more than patients did (26% (CI 23-28) for caregivers vs 19% (CI 16-21) for patients; p value < 0.01), confirming H3. Consistent with H4, the binomial logit estimates show that the odds of dyads having discordance were higher if caregivers chose a form of dialysis over CM (p value < 0.01) or chose the treatment with the higher cost CM (p value < 0.01) ( Table 5) . No other variables, except the difference in quality of daily life between the treatments in a choice vignette, were statistically significant. Results further showed that discordance resolved in patient's favor 50% (CI 45-56) of the time, in caregiver's favor 32% (CI 27-36) of the time and no consensus was reached 18% (CI 14-23) of the time. The only significant predictors of reconciliation were employment status and wanting to be in charge of final decisions (H5). Discordance was more likely to resolve in the patient's favor if the patient was employed (p value = 0.04), presumably as this decreased the likelihood that the patient was financially dependent, and if the patient wanted to be in charge of final decision making (p value < 0.01) ( Table 6 ).
Results on decision-making
Discussion
The primary goal of this paper was to compare patients' and family caregivers' preferences for and experience with decision making in efforts to understand whether CKD patient preferences for decision making are respected and whether the family may be overstepping their role. Using a series of hypothetical vignettes, we compared decisions of patients and their caregivers for dialysis or CM to quantify discordance in treatment preferences, and how discordance is likely to be reconciled should it occur when real decisions are being made.
Our findings suggest that elderly CKD patients in Singapore do not feel that they are shut out from health care discussions. The majority of participants reported preferring and experiencing significant involvement from caregivers. Although this may contradict the Western perspective of patient autonomy, in Asian societies where filial piety dictates taking care of one's parents and family, elderly patients may regard decision-making as the caregivers' duty and may expect caregivers to make treatment decisions on their behalf. We should note, however, that among patients who would like to be involved in decision making, about half preferred to be the only one responsible for making final decisions, and this preference was not always met. Evidence shows that, even in Western societies, ESKD patients are not involved in treatment decisions in a capacity they prefer [14, 33] . Patients reported that the decision belonged to the physician or they were 'convinced' to initiate dialysis by physicians [13, 33, 34] . Providers should make every effort to identify patients who would like to be part of the decision making process and make sure that their preference are respected.
Despite the finding that patients were generally happy with caregivers making final decisions, our findings cast doubt that this approach will optimize patient welfare. We find that the frequency of discordance in treatment choices was fairly common within patient-caregiver dyads. Our results show that caregivers tend to choose dialysis more than patients do confirming that caregivers tend to push for aggressive treatments. The results also confirm that patients did not want to be a financial burden to their families and higher treatment costs were more likely to lead to discordance within the family. Patients and families should be encouraged to have discussions with social workers on the treatment costs and how different treatment options may affect household finances, ideally, before making a treatment decision so that all household members have similar expectations.
Our findings also show that, in half the cases, the patient was able to talk the caregiver out of an initial treatment choice. This is an ideal outcome in the presence of shared decision-making, but suggests that if the caregiver alone is left to make the final treatment choice, the patient may undergo a treatment that is not the preferred option and may experience decision regret as found in the study cited in the introduction [11] . Results further suggest that this outcome may be more likely 
Total 100% a 95% confidence intervals are presented in parentheses when the patient is not financially independent, as that may put the patient at a disadvantage when negotiating with the caregiver. What then is the ideal strategy for counselling elderly ESKD patients and their caregivers in Asian cultures? First, it is important to recognize that dialysis is different from many medical procedures in that it requires a commitment from the family in order to ensure optimal outcomes. Families should be included in the decision making process, especially given that the choice of treatment is non-obvious for many elderly comorbid patients, and treatment places a burden on caregivers as well. Second, it is important to recognize that the Asian context differs from the West and that patient autonomy is not absolute. Therefore, we suggest that the ideal strategy for helping patients and families choose ESKD treatment pathways may be to follow the approach used in our study: 1) educate both patients and caregivers about the available options, including all relevant benefits, risks, and costs, 2) discern patient's preferred role in decision-making and convey that information to the family, 3) independently elicit treatment preferences from both patient and family, and 4) work towards a joint decision in cases of misalignment while adhering to the patient's preferred role in decision-making. This approach aims to minimize chances of regret when treatment choices are non-obvious.
This study has several limitations. First, the vignette questions were hypothetical and respondents may not have taken the tradeoffs as seriously as they would had they been real treatment choices. Whereas this is a possibility, the fact that 18% of the discordance was not reconciled among the group shows that patients and caregivers were expressing strong views even for these hypothetical scenarios. A second limitation is that we used a convenience sample of CKD patients seen at the largest hospital in Singapore. We chose CKD patients who had not yet progressed to ESKD largely as a means to facilitate data collection in a timely manner. Future studies could attempt to uncover discordance using more representative samples of ESKD patients/caregivers faced with real treatment choices. This would be an important extension of our work given that our study suggests a strong preference, even among caregivers, for CM, whereas in Singapore most elderly ESKD patients undergo dialysis. We suspect this dichotomy results because our study offered participants very clear choices where relevant outcomes were known with certainty, whereas patients/caregivers making choices in the real world are likely to be doing so with far more uncertainty in all relevant outcomes and after receiving input from clinicians, who often promote dialysis over CM given it's clear survival advantage among younger, healthier patients [3] . Lastly, the findings may not generalize to other settings with different familial structures and health-care systems. However, it is likely that patients who are employed and hence presumably have lower financial dependence, and who would like to be in charge of final decisions would be less likely to be swayed easily by others, including their family members, in any culture.
Conclusion
Our study results clearly highlight the important role of caregivers in facilitating optimal treatment choices for elderly ESKD patients but also the potential for them to overstep. Clinicians should be aware of this challenge and identify strategies that minimize the chances of treatment regret among elderly ESKD patients. Future studies should explore strategies on how best to include family caregivers in decision making while protecting patient autonomy in Asian societies. 
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